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Reimplantation of the left renal vein into the infrarenal inferior vena cava is the standard surgical procedure for
nutcracker syndrome. A 40-year-old woman with a solitary left kidney suffered from left lumbar pain and hematuria.
Imaging techniques found a large kidney with nutcracker syndrome. A totally laparoscopic transposition of the left renal
vein was performed. Twelve months later, the patient is improved and has no more hematuria. Duplex scan showed no
residual stenosis. Laparoscopic transposition of the left renal vein into the inferior vena cava is feasible with short length
of stay and good short-term result. ( J Vasc Surg 2010;52:738-41.)The nutcracker syndrome (NCS), a symptomatic form
of the compression of the left renal vein (LRV) between the
superior mesenteric artery and the aorta, is a rare but
certainly underestimated condition.1 The gold standard
treatment is surgical transposition of the LRV into the
infrarenal inferior vena cava (IVC).2-3 We herein report the
first case of laparoscopic transposition of the LRV into
the IVC.
CASE REPORT
A 40-year-old woman with a history of two pregnancies suffered
for 30 years from chronic disabling left lumbar pain and hematuria.
While she was in childhood, urologic workup found no explanation
for this but showed she had a solitary left kidney. She was referred to
us for asymptomatic pelvic varicose. Duplex and computed tomogra-
phy (CT) scans found a large kidney (156 mm) with NCS (LRV
measurements: 15mm at the hilum versus 3.2mmbetween the aorta
and the superiormesenteric artery; ratio, 4.7) associated to a large (14
mm) refluxing left ovarian vein (LOV) and perirenal varicose veins.
She did not suffer from pelvic congestion syndrome or renal insuff-
iency (serum creatinine, 63mol/L). Thrombophilia testing found a
deficit in protein C, and the urologic workup did not find any other
cause for her symptoms. LRV selective phlebography was performed
under local anesthesia and confirmed the existence of a NCS with
reflux into a large LOV (Fig 1). Reno-caval pullback gradient was 6
mmHg.
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738A laparoscopic approach was performed under general anes-
thesia with the patient placed supine on the operating table with a
pillow under the lumbar region, as we did in a case of posterior
NCS.4 A first 12-mm trocar, inserted through an umbilical incision
with an open technique, enabled the abdominal cavity to be
visualized and insufflated with carbon dioxide to a pressure of 8
mm Hg. Three additional 12-mm ports used for the insertion of a
30° viewing laparoscope and the instruments (scissors, forceps,
laparoscopic harmonic scalpel, needle holder) were placed in trian-
gulation in the left flank (Fig 2A).5 The table was temporarily tilted
to a 25° Trendelenburg position, with 5° to 10° right lateral
decubitus position. The transverse colon was retracted cephalad,
the Treitz angle was dissected free, and the bowel was gathered
within the right part of the abdomen. It was then possible to place
the laparoscopic intestinal retractor (Retis, Protomed, Marseille,
France), inserted through a 5-mm epigastric trocar (Fig 2B). The
operating table was moved back in a horizontal position. The
retroperitoneum overlying the anterior wall of the aorta and
the IVC were opened with standard technique. The anterior and
lateral walls of the IVC were dissected from the ilio-caval
confluence up to the supra-renal segment (Fig 2C) using
a laparoscopic harmonic scalpel (Ultracision, Ethicon Endo-
Surgery, Cincinnati, OH). The LRV was dissected circumferen-
tially from the left gonadic vein to the IVC with section of the
left adrenal vein between clips (Fig 2D). After intravenous
injection of 50 UI/kg of unfractionated heparin, the LRV was
clamped on the right side of the LOV using a laparoscopic
detachable clamp (B/Braun-Aesculap, Tuttlingen, Germany),
and a laparoscopic aortic clamp (B/Braun-Aesculap) intro-
duced through a 1-cm infra-umbilical hole was placed on the
IVC at the LRV junction. The LRV was transected with a small
cuff of IVC (Fig 3A), and a 6/0 PTFE running suture was used
to oversew the IVC before unclamping it. A Satinsky laparo-
scopic clamp (B/Braun-Aesculap) was placed on the infrarenal
IVC, and the IVC was opened on its left side on 2 cm in order
to transpose the LRV 4 cm down from its original position. A
6/0 PTFE running suture was used to perform the reimplanta-
tion of the LRV into the IVC (Fig 3B). Then, the IVC and the
LRV were unclamped (Fig 3C). LRV remained clamped for 55
vein a
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peritoneum was closed using a 3/0 Vicryl running suture, then
the laparoscopic retractor and the trocars were removed before
Fig 1. Preoperative selective phlebography. A, Left rena
vein reflux. B, Reflux in the left gonadic vein while injec
the left internal iliac vein.
Fig 2. Laparoscopic approach. A, Trocar positioning. 1, su
retractor (Retis, Protomed, Marseille, France); C, point of in
Germany). B, View after placement of the laparoscopic ret
retroperitoneal space.C, View after dissection of the left renalparietal closure. Then, percutaneous echo-guided puncture ofthe right common femoral vein was performed. LRV angiogram
showed no residual stenosis (Fig 3D) and reno-caval pullback
gradient was 0 mm Hg. The whole procedure lasted 180
phlebography showing a tight stenosis with left ovarian
nto the left renal vein; the left ovarian plexus drains into
2 and 3, instruments; 4, camera; R, point of insertion of the
of the laparoscopic clamp (B/Braun-Aesculap, Tuttlingen,
(Retis, Protomed, Marseille, France) and opening of the
nd the inferior vena cava.D, Section of the left adrenal vein.l vein
ting iction;
sertion
ractorminutes.
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anticoagulation was introduced by the evening. Postoperative
creatinine was 43 mol/L. She was discharged at day 2 under oral
antiocagulation for 1 year. At 1-, 6-, and 12-month follow-up, the
patient was improved, and hematuria has resolved. Duplex scan
showed a patent reconstruction without remaining stenosis.
DISCUSSION
NCS is commonly surgically treated by reimplantation of
the LRV into the IVC.2 This procedure can be performed
through a transperitoneal approach by a laparotomy. Endo-
vascular treatment by stenting is another option. According to
our previously published experience, although our short-term
results have been satisfactory, mid-term results to date are
inconclusive.1
The use of laparascopic approach has widely spread in
abdominal surgery including aortic surgery, in which our
team has been involved since 1997. We have already pub-
lished one case of posterior NCS treated by laparoscopy-
assisted left ovarian vein transposition.4
Chung6 has reported one case of laparoscopic splenorenal
venous bypass to treat a NCS. Excluding the fact that this is
not a commonly used technique to treat the NCS3 that can
lead to splenic complications (tear, venous ischemia), this
technique drains the renal vein into the portal system inwhich
Fig 3. Operative view.A, Section of the LRV on the IVC
IVC using 6/0 PTFE running suture. C, Result after unclapressure is higher than central venous pressure, thus leadingto the risk of persistence of high pressure into the LRV.
This risk is increased by the ligation of the collaterals of
the LRV, thus suppressing the collateral pathways.
Chung advocates that total warm ischemia time was 37
minutes (the left renal artery was clamped), which is
quite long for the kidney.
In our case, we have performed under laparoscopic ap-
proach the commonly used surgical technique that is known
togive satisfactory results.1-3Moreover, positioning the clamp
was positioned on the LRVon the right side of the LOV, thus
allowing the kidney venous outflow to drain into the refluxing
LOV, and renal ischemia was avoided during the transposi-
tion, as confirmed by the fact that diuresis did not drop during
the procedure and that creatinine level did not increase post-
operatively. This was evenmore important in that patient who
had a solitary kidney. In patients suffering from pelvic conges-
tion syndrome due to this reflux, the LOV should be ligated
after unclamping. This patient had only one kidney, and she
had a deficit in protein C. The association of these two factors
led us not to take any risk of LRV thrombosis and to give her
oral anticoagulation for 1 year.
It must be stated that in order to perform such a proce-
dure, a large experience in vascular laparoscopic surgery is
needed. Moreover, even for highly trained vascular surgeons,
laparoscopic dissection of the IVC and the LRV does not
represent a common procedure. Regarding the laparoscopic
reimplantation of the LRV, suturing veins is easier than sutur-
aparoscopic reimplantation of the LRV into the infra-renal
g.D, Perioperative completion angiography..B, Ling atherosclerotic and calcified arteries, but it should be kept
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much in order to avoid anastomotic stenosis.
CONCLUSION
Laparoscopic transposition of the LRV into the IVC can
be performed with short postoperative stay and good short-
term result. If confirmed by further cases, it could represent a
less invasive alternative to the open approach.
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